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?Mll-2at, 1-1 at 

ony^MiPl l-2a£T»^£>33-&j£eiB§Sg<0 
Ti/7^7b50!:. SfSl<?>r7>?? hPhltS2<on 

iiootiow. ±M75*<yb4o. ymyy^r 
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10 



11-1b x 



100 



qo 81a-i 0< 




11-1 



-11-2 



(2) U2 000-68006 (P2000-6 80P5 



i mxm i ] mm&m<7>*te t . 

^hfciO^O, K*t£=5rflilK ^2cOft^>-^^ 

*&**tc*j9* ism, m2<om*T=i>ir7htim 

fi*TM0>mmzfcK>. flail, If^^^rjy?? h 
l^3y^?MMI2«3y??H^fU ISl 

0>Z1>??YW\$.. l<7)*¥WtftkTJ}lZft< 
mi<?>SlSSPSffi: iO'Sr 1 ?, ^2c03y^^MU, * 

=5: 9, miO*^F«gp{i^2c?)*¥PliC^±ffifltc:{aML 

mmmznm-t ^nmn^L, immnftZsm 1 o 
ffluuss, m2<Dmw!mwnMLx&'). ao, ±is 

[ff*«2 ] ilEJJi^^-y Mi, TBt, JiiSSB 
1 <0*T»»fc*tJE^iff5 1 tfO*^* L . 
JtlET{S1^7^-y Hi, ±®(c, ±IS^2<7)* i F»^ 

i 4«tF*jfc±esB i oMcfmuqj^ Lxh*).m 
m 3 co»f«? k_lies& 2 <o*¥iwwtt^ l t h h mm t 

HTmyytr-y htcomxh^x. ±iam 1 
®tfytm2tix^&ffif$.t Ltizt&mmt-r&m&m 

i <7)*.^wmznm-z>m 1 <d»£* t . 

»JE-r-l.^3^m2:WL, 

i c7)^rtic±te^ i coTk^FP^'K-^ lxs>*).w. 

m3<7>mWz±MZm2<r)Ac¥Mf$tf&£ LXh <o , 

no . ±iem i o*^fps8 t mm 2 <r>*^$m t <r>m 
^rac m^Mmtcomm<ytm^ixx^hmm.bL 



mime ] IM&yyh'ny?? Hi, ±fe#fltfl- 
iz^tUXlMSMKoay^^ bMmfW.2<r>nv?? 

^-fi.m2c7)»$:^L, Sm2cO»^±ie5l^aiLg5£0 

JifgTOSlT?^ Hi, ±IS^^ffiL.g50Tfflgp^{cM 
jS-M>SI4<0?g£3rL, KJS4coii£-tH^aiUff<D 

[ff;£JS7 ] ±ie*f*tfOTSfflOC^ftTS>^Tfflli— 

MEIitlSLT&O, R-o. ±si±.my^y-y b<D±m 

i»wk zmo±Mz/->vYumk zmz^s-hmfck t 

tz^k^mk-thmimisdm^^ h7y/;H3 
[000 1] 

[0002]t*ll feJMcO^i: VXM. ?Xb*V 
■v b m<$> h ^T'^Tfgii^JE < ^ffl $ tlX V ^ . t 

>yi}^\k^z^^x\.^m.it£hx^hvA br 
>7)vmki,z±mzi\h. y-i bryy^ma. xbu 

-bMizit^-Xziy^^bmco^^^^tznf). xbU 

-bmizit^xm^y?? b<?>4 yv-yyxoum 

[ooo3] ioT, *m{mizmLtz74 brvyiv 
m<?>3*7 fzwmthiz^tz-yxit. m^^yffb 
<r>4 yv-yyx(rm&&Ztg.l,tiimk-t&zkim 
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[0004] 

74 YT>7)Vm.n*9 9\ttrfr->tz. t£#<05-f hT 

fg-5 Xolz Ltzffi&co i> & . 
[0005] 

vmcohmm.t^iziytz^x^.f.z^Lx^h. x 
ot> -v h(r>&imm<7>tt®i$aiLtzz t izx 

->tz, i-ot, -i yt'-fyxoUmMSli Uz<tp-> 
[ 0 0 0 6 ] ^It, *^BJ<i±IBIIS$:fff^L^:7'f 
[00 07] 

mmco^ftt. m^mzm^tixx^M^^m 

1, MS 20*1-^:3 hi:. ^dttSrSr-flfSl . SI 
2 coff-sf h^ratfiBLT. R*«s^ffi^5i* 

iiX\^hWfc.<F>?'7Vh^V9 9 hbX 0=5:0. K*f£ 
Srtm. ^2cOft^-3>-^^hi:M^7>-K3>-^^ 

l. m2ffm^ay99hkimmi<om^>'^9h 

#±m* mm2com^-3 >9 9 hn^rmcommzh 0 . 
^thxn*)L^m^^^i^y99hmRv c m 

2coa>99hMZ?iL. &lcoa>99 hM\t. 
1 fc T*fc:rt < SB 1 coSUPS&fc X 0 3: 

3rfcfi < JR 2 comWM&b X 0 =3: 0 . m l SfcJeTJMWi 
&20*¥P^±M=ft«LT^S$j£W^ h7> 

fm&®?)±M7'7'r-v hb . ±fB*«clX0#{tT*> 

7Mi. ±KSS 1 O*¥Pg&2r±08*>£>?I->Ti> 0 . K 

W5^7Mi JLiEis i <ofiitiHia5st/m 2 comm. 

WSBtttJE-rSKilfLS:* L . KSjI?ll*l£l£S& 1 <0fi 

[0008] ±175^7 h 1 0*¥W»*±M*» 
Tffi3y7^ yh* s m2c7)*™gP$rTW*^S 

ybvm-iz^s-t&ztizx^x. ki 

9 h<T>4 >\?-yyXRX/&2com^>i?'7 h<7)4> 



iz&E.fr&JiX'^Z>mj8i*. XhV y774 yMktrB 
Hit*. 

[0009] ffim2<?ttWte. ±3Z±.M777--v h 
it. TASK. ±M&£lCD7lc¥mmzMfc-?&WZlcomt: 
*TU itSTMT^-y M±. _t®£. ±SiM2<7>*?P 

10*¥P^fr16^LT£>9. RSI30il§l*H::±feJfS2 
cr>*¥$mtfm?LXh&ffif$.b LfctcOT&S. 
[ 0 0 1 0 ] m 1 OSrtKSR 1 co*¥PgB#&r£ LT ^ » 

&zbizx-?x. &ico*¥-wmi*co±wRzmmco 

3 coigns? 2 nwmm^mi Lx^&zbizx^ 
x. m2co^mm±^:coTmRvmmcommi) i Tmy 
j^vvvmfAxwoixhXoizts:*,. wm^nsm 

it. JRK>ttVt>tifz±.3i±.m7 7 hb±.UTm77 

r-sbb cofsx-h o t . ±f em i <7>*^pas t ±iem 2 
co*¥mmbomco2.mz, nmamxtcrimwimz 

ixX ^&m&i b Ltz h <?)X'1bh . 

[0011] ft«§*rc^s*m«:. mio*¥P^ 

TMfflO ^2 OTK^PSPiBffll b *m o . 4 eoffc 

wmzttm-t&&icomttL. iisTior^^-zh 
±aic ±Mm2co*¥-mmizMm-t&m3comz 

K^lOS[*I{c±femic07KWgS*>'K^LTj> 
0 s tm 3 ^»F*l(C±ieiR 2 c07k^PgP*^-& LXfo 
0 . fio. JJB» 1 i: JJESS 2 co^m^b 

[ 0 0 1 2 ] m 1 <0«rtt=* 1 LT vi 

S i t \z X -> X . W. 1 «o*^pgp{i-?-co±ffi&l/Mffi|co 

l<0*WS?£OTffi{4. ^«Si^TV^«,^rip^^c:J;->T^g 
g|3co«rt^20*¥PSBj&^LTV^C 

^Tffliy 5 ^ y b <nVif\XWoixh X o iz* h . ^ 2 O 

[0013] «*Ji5<o^Ba{± % ±iem2co*¥w& 
sm^eco^mt. ±Mi?7>Yzi>97y\z. 

JJB***Hc55* aiT±iem 1 cor? y ^ ^ h BP&VSi?2 
, ±3i±M777- v hit. ±9imttHLUc0±m^ 

wznmt^2cr>m^\^ K^2co«sr±ia^#aj 
L®cr>±muMz®& mtxwL*) o . ±ieTi!i 
y^-y -/hit. ±sem t as LgpcoTffliSK*^«jc-r -sm 
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[0014] /7yK3^; bttibrnz^mx^ 

2<r>m j %o>97Y<vm\. W.2<r>nv7 7 MUtogfcfr 
Court, xhV yy-yJ yffimWf&Ztihiolz 

izhmy^ir-y b<7>±mt. istimry^-ywmw 
t iMiTm? y i-yb vim tzmo ±m>—^ h mi 

cooi5] Tmi>— >vv®ttmf±mi'-}VY&tf 
\t. mi, m2<r>m^>7 7 v-Rx/mi . sg2<7)ft^ 

[0 0 16] 

ifmngmnmm mi. m2m/m3 (A)nm. 
(E) ii&tfm-mMmnjJ F7y//HfiSi 

ffln^^^lOSr^-T. XI, X2{i3^i7^ 1 OCO(S 

2ri6k YHin*?*i oco#Mt£t7[6] (f£?y) . Y2 
«±n^^^ i Otfoitrfrrsj, ziiia^^iowj:* 

]&]. Z2{i3*?*l 0<7>T3frr6TC';fc£>. 

[ o o 1 7 ] =7 a bTyrfum^mismm?*?? i o 

it. iZfmfSZmc>*fa3 0ftlZ. * Kolas'* 71- 
11-U, mmWh^^i>W.2cr > ^^v99Y\ 
I- 2b. ^7yH3^^M2t* s Yl, Y 2 77(6] 

ft. St. ±W^5^vh4 0i:Tffii|r5^-yh5 0i: 
cO^<OF^g5<7)S® 9 0(06 #Bg ) a*??-^ 100 X'^rt 
x,-*?* xSlHT'7t«$ ^^m^-CJ) h . W, 1 n > 
1-1 t^2^fi-^n>-^^M l-2fc«Z 
1. 2 2^*^0, SfSrSr-T. *t£&-rSfll. 
S^Otl-sp-n^^M l-i, 1 l-2i:. ? , '7>'^' 
:^>';$'c5' h 1 2 fc(±. ifw7j[njlcf -yf-p = 0 . 6 3 5m 
mt^SCMT'l^. mi . m2<7)ff-f-rJ>^^ h 1 
1-1. 1 l-2<0=tfft4 ytf-^>X(±5 0QT'S> 

i oti. wejU^jaL/iffljtSrWt- 

[0 0 18] o<i. iW^'jyf 

S2o oo)xti—*-Mzm L&£ti¥-mttifznx . 

0"l^<fTU>'hffi2OO^5fi^l^$n.i». CKOn 
*77 1 0i3. H2(C*^S'>7?:3*??2 0fc:&iE 

$#t.?.. i?fy?^*7?2 on. ^jumsmmmmt 
<?>s\*7i;>72imz. n^^-2^<r> i J^'v7m^ 

Ziy77b22-1. 22~2b. 7 r vVY^V7 7Y 
23btf. XI, X 277 16]±. 3zKlZ&A,X'm&&£tl 
TfcO. J.o. zi. Z2*|Si«SiW:I*«<?)i' 



-;PHS2 4 . 2 

[0019] ifcwe. hT^^t-S^eiMffln* 

1 0£Of?tSI£. II*:£Ttf>Hfci&-> 
*«=3 0li, SUM* y 0 . 

^31fc. Z.<r>>\*Ji/l>'7'3 1<7>X1 , X277[6]<94§<£ 
9Yl77l6]fc®l/-C^-g>Be3 2. 33i:«}:9&9. 
Wmm-tZ. 8532. 3 3^>»rtrr4rtiB«fc:tt, 
Yl, Y22T[6]<Dl-'-^3 4. 3 5&t*Hi^:gl!3 6 . 3 
7 (H5#H8) #®j£LT*>.g>. A->-;y/3 1(:li, 
ft^rj^^^hifAXl> yb3 1a. / 7 yK3^? 
h31b*>'Xl, X277r6]tC3<5:«gj£L-C£> , 7. Zl 
SUtZJifflzs—JU KfixSPJfA^. l> y h 3 1 c , Z 2 WfcT 
«5'-^F«aWA* 'J v b 3 1 d*^^tT*>§. 
[0020] ( 1 ) &mz. ^3Q<r>J\^'J>y2 1 
lz. TM^-^vmt7 0. W.2<rM^v?7Y\ 1 
-2tgli7)If3^7M 1-1. S^7^H3 
V77Y1 2££U&tr. Tffllv— ;P-h'^7 0«±. H 

i tc^-fj: 5 t=. jewR^^-^Hsa? yi 

77|6]3Sk04ig^|5 7 2 b X *) . 
[0021] TMis— fUVmt7 Oit. >WJ>7 r 3 1 

ommfrhY 2-%\ft<,zm?>.sk$.i\. meRvmnz^-t 

Xoiz. VWLU 7 1 #;v> iS>73 1 «T08>— 

A-HCtHt A^U 7h3 1 drtCHULaftTUS. ^ 
ltOfi-^n^^^M l-lfcm2<0fi-^n^^^M 
1 -2fc<i>'^>''>^3 lc7)K{ai*^Y2^r(S]tc^'7> ; 
^^"3 lrttC^L^T'^O. Yl, Y27j[S]^ffi*L- 
T** 1 ). miiOfl^-^V^^M 1-1*5±W. ^2C0 
^97 Kl 1 — 1 ^TfflHwMlStcJ) 0 . I§] t Y - 
ZDSrtC&SLTUS . ^liOft-f-^^^i? M 1-1 
atXm2cott-^3>^^M 1-2I±. i\fjlfy^3 1 
J: 0^77 ( Y 1 73(6] ) ft-tfc 0 L^^2:^-r-l» 

mic03>^^ NP1 1-1 aSt5^2i03>^^ 
1 l-2a&W-rS. fll^n^? hPl 1-1 a 
«i. YlTytfeJtcg^^TKWJmi^Tk^PgPl 1-1 
b b . T77 ( Z 27716] ) C^tT SSfl 1 ^SBPSP 1 1 
- 1 cbX m2(Dny-77hmi l-2ati. 

y i -fimzm&t z>7y.^<?im2<?>7k^W8i 1 1 - 2 b 
t. T?y (Z27rr6]) {c@^tr§^2osa:pgpi 1- 

2ct«fc , 5 : 5r-S. S^^tK^PSPI l-2bCli. Z2 
77|6]tca^S{cft*^7t*$S-^a51 1 - 2 d#7l?J£L 
TS>-&. ^^^S^gPl \-2&fii&&fZ>Zb\,zZ 
■oT. ISlc0{i-f-3^^^M l-lco«Al*^mi 
OSUIgP 1 1 - 1 c <7)5taiB 1 ^T-fiO^ 1 <7)fl-§-3 > 
^^M l-lt«id«§t. ^2cofl-§-3>'^i?M 
1 -2^A2^^2C0SHPS51 1-1 ctf^fe^B 
2*-C'c0^2t0^3>'^^M l-2C»o^$i:{i 

[00 22] /7VH3y^;M 2Ji. ««C0^S: 
*U vn^>?>-^3 l«7)SlfflA^Y277r6]C>'N'7^y^' 
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g&12ai. ^ttSLSBl 2 aiOTlSJ^tCffiVTV^ 
-ocO^^Knv^^hPl 2b, 12ci:£3r-r 

[00 2 3] ^yH3y??M2li, ^fSr^r-T^ 
1. »2<0fi^n^^M 1-1. 11-20X1* 

gffl 2a«:. mi . »2<03>**HW1 1 -1 a. 1 
1-2 a<OX 1 # fa^t^MiS*^'-^:*^ £ £ 
3Tfi>„ Xl^^T. Y2*^Yl*|ia^. j5"5> 
Kay*? Mil 2 b. $H2cr>mm.m®l l-2c«I 
lOSitJI^l l-lc. /7>K3y^^MflIl 2c 

[0024] ( 2 ) IM^y^r v V 4 O&tfTW 
/7^7 h5O£SX0ft(t&. iflSlT'^yT^Ote. 
0 1 0 mm l l fc^i o K. JBEftdf y vHSIT* 
0 . TBfc . ±ffilfS 1 CO^WSP 1 1 - 1 b K*fj£ LT 
Yl, Y 2^f6jtC®rri,m 1 Ofi4 i _tie^£ as 
LgPl 2a«li**12alC^UYl ? Y 23f 
fi(::®:fiE-fl>SI2<7>3H2£Xl. X2^T[6l±3!c5:(C* 
L. S.-?. XI. X2*T6jcr)Mffl!l^P-^4 3. 4 4 
Sr^rrS. f 1^S4 Ih^2fi0«4 2tc7)rat(±. ft 
®<0m4 5tf$>&. mic7)«4 l&tfSI2<D;rl4 2<i. 
±fflir5^ y h4 0^0Y2^•|6Ic0iffi®^;^T*MoTV^ 

[0025] imyy-r-vhAMt. m 1 <t>?14 1 srifs 
i 1 i - 1 b ^2ct)-«4 2 zm* 

HJ L» 1 2 a fcg-irttT .010 ic^EPA-c^-T i d 
fc. **3 0(Of^*^Y2*[6l^»§-fr-C. 08& 
1*09 K^jrf J: 0 t::. \y—)VUA3^ 4 4 2r^U— 
34. 3 5fc#o<ti^£ftTiR9ttJt<^U>. BXOft 

w t>titzwwx\ m 6 ^jmh 9 iz^-rx o iz . m 1 com 

4 1 1 <D*¥*P» 1 1 - 1 b IZtite LT3f5 1 <9*¥ 
PSP1 1-1 b<0±MfcMffll^{fflffi^Hocoffi£±ffi!l#> 
fc*fc*&A,"C*$ 9 . IS 2 <7)»4 2 § ft UP 1 2 a 
^ifiSI^Ti" 1 2 a 1 SrS^SXT^S . 

[0026] Tffliy^'x h 5 OJi. i&HtfU v-gg-e 

i o&viai nc^iat. ±ffitc. ±fess2<D*¥ 

PgPl l-2bfc*H6LTYl. Y 2^rtS]^5Stt-f-S»Sg 
3<0» 5 1 XtfJJBSgfc Si LSC 1 2 a<OT0»I¥# 12a 

2c»BstTYi. Y2-fimzm&th j mACT)m5 2z 

XI. X2^[Sj±3c5:iC^rt. fio. XI. X2jjftcr> 

4<7)m5 2bcomUi. ttW»5S5 5#£>&. ^30l 

5 1 fcUi. ft^S-^SS 11-2 dfc*tt&f & tf y KS55 
6 . &tf . SB 1 WSttPSB 1 1 - 1 c (c^JE-rSR®7L 
5 7&tfffS2 cOSiSPgB 1 1 - 2 c tZ»JStiWKH5 
8tf&&LLX*>& (06#MP.) . Ig4<7)»5 2(;<i. ± 
IB^7>-K3y^^ MP1 2 b, 1 2cC*tiE-r^Sjl 



?L5 9. 6 0«LTA5 (07#|B) . f#3<D?»5 
l&tff&4<7>??£5 2«:. Tir7y-7h5 0OT2*|6] 
(OiffimztX'^X^Z. $S3c?>m5 lWl^r 

fflTOi. T(ffl7'5^-y h 5 0C7)Y l^rr6lffiffit3ST'i'J 
6-£j£Slfli&Ail§6 1 «£L-C#>-S.. 
[0 0 27] Tffllir^^-y h5 0(i. *a?L57. 5 
8. 59. €>OZ*«W.l<r>mm.WW>l l-lc. HI2 
OSiSPSPl l-2c. ^VHa^^Mnb, 
1 2cCc^i?ft-r. 01 Otc^EPB-C'^idlC 
3 0WT»f»Z l77[6]C^i&$-£T. 08&tf09(C 
iR-$M:3fc:» A-SK5 3. 5 4 £063 2. 3 3«c 
A3-SB36. 3 7tS^i.{5S^Tfc#o<^§-ti-T 
Ttra^^ir y h 5 Oi±-e<D±ffi*<_LiI!l 

[0028] W9ttnt>tifcvmx\ m6jbmm9izvk 

■tX 0 fc. $3<7)I5 1 *^2<WFJtPg&l l-2bC 
Ltm 2 c7)*^FPgp 1 1 - 2 b (OTffi Mfflll^fflO® 
OHo^SrTiBI^^B&^^T'tJO. ^2«i5 2 
UJLIPI 2 ac7)T{B9*7> 1 2 a 2 Sr^^^Tfc 
0. *£S-£SB1 l-2d*5t7 hgP5 6l*HCJK^^T 

micDmrnmui 1-1 c. ^2c7)iiifiKigci 1 

-2c. ^yKaV^^Kil 2b, 12c^I 
5i?L57. 58. 59. 6 0 $:m51LTTiy7'7^-y h 
5 OcOTffii OZ 27j-(&]tC^aiTV^. 
[00 29] 09<D— gPlC^fifc^LT^-rJ: olz. 

tKTPSSI 1-1 bfcSS2?)*¥PgBl l-2btc7)S 

ta. sra9o*^BS;$iti». sbsooy l^sg 

S* 5 fLTV^. ^W^fg59 0t;{J:. 0 OT'^-Ti 

9 fcx# >-©fli*^m $ ttX V . 
[0030] TIBIT^ y-7h50 W±®* ? ±«y 5 *r y 
h4 0^Tffi{c^-T-S.^i:tcJ;-?-C. n^^^l0<50 
0rfmmr±Xm6 1 S.t^±ffl!l7'7^-x h4 

o^TB^io-c. -&imffi&xn 6 2^;^® 

fig^AO 6 2 *^±ie^S 6 2 (CPJS^ffilgaAafS 
63^Mf3y^^Ml-l, ll-2rt(ci 

[0031] mi<r>mww&i i - 1 c<7>±.t%&tt&& 
f8.mmmxM&6 3zzi, Z2jj\(nizm®^x^z>. 
u>>u lai nz^txoiz. ^mmm^meo 
j£«iiaAii{ffi6 3) «oi|gwi(±. ^lonnaii i 

-l ciOi|iW2J:0^Lj£v\ i-?T. micoSitPgp 

i i - i c <JOMffl!icp^ra 6 4 a^&sitT *3 o . m 1 05 

SifflBlgpi 1-1 c«9ffiiBfaco^Ti&A§ix£x;tr;>f 

[0032] ( 3 ) <X(C x.-K^ HSIBg£aA-f S . <! 
<7>x.-K=3f>-^B§c7)aA{i. ±181^7^ >•/ h4 OSITFIBI 
7? * v Y 5 0 2-SX 0 Wft/c^C ,012 i d 
fc. ##3 O^iLT. -&^©8§aAP6 2^±$:l6]V^ 
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mmtL. f^'ot <BKH*-r> zwslx. 
^-6 5 -csjcr j ? iz^fmmimm s 3^z2^ 

fcSSfti5*>, ma 6 4 LT . 9 0 rtfcgtftfi 

£fa9 0£3fc«£ii£„ 
[0033] 2SH8 0fc:^«$#ut:xd?4f v«Kli, ^ 
1 1 1 - 1 b WTffiStf m 2 «0*^PS5 1 1 

-2b<D±ffiC^irr.?>„ 

(4) fif*{c. ±{ffl^-/UFSiS#80£3XDttW-6. ± 
■5^-*F«H8 0tt, BlAt^H2fc:«^-J:dfc:, L 
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A plug connector includes an electrically insulating body including a housing and a pair of arms; a 
plurality of pairs of first and second right-angled signal contact elements supported by the housing such 
that the first right-angled signal contact element is arranged above the second right-angled signal 
contact element, each of the right-angled signal contact elements having a substantially right-angled 
contact portion protruding backward from the housing and a leading portion inserted into the housing, 
the contact portion having a horizontal part and a vertical part; a plurality of ground contact elements 
supported by the housing and disposed alternately with the plurality of pairs of first and second right- 
angled plug signal contacts, each of the ground contact elements provided with two ground terminals; 
and upper and lower electrically insulating brackets assembled to the housing. The upper bracket 
covering the horizontal parts of the plurality of first signal contact elements, the lower bracket covering 
the horizontal parts of the plurality of second signal contact elements, and the lower bracket being 
provided with holes into which the vertical parts of the first and second signal contact elements and the 
ground terminals are inserted 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to a plug connector used for balanced transmission, and 
particularly relates to a plug connector provided with substantially right-angled contact portions 
protruded backward from the housing. 

2. Description of the Related Art 

Recently, along with rapid improvement in personal computers and computer networks, there is a need 
for transmitting a large amount of data, particularly moving-image data. In order to transmit a large 
amount of moving-image data, a high-speed transmission of at least 1 gigabit/sec is required. However, 
an unbalanced transmission system is not suitable for such a high-speed transmission since it is easily 
affected by noise. Thus, for a high-speed transmission, a balanced transmission system is preferred 
since it is less affected by noise as compared to the unbalanced transmission system. 

Plug connectors can be roughly divided into straight-type plug connectors and right-angled type plug 
connectors. A straight-type plug connector is provided with contact elements protruded vertically 
downward from the housing. A right-angled type plug connector is provided with substantially right- 
angled or L-shaped contact elements protruding backward from the housing and bent vertically 
downward. Since lengths of the contact elements are longer for the right-angled contact elements, 
there is a higher possibility of requiring an impedance matching for the right-angled type plug 
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connectors. 

Therefore, there is a need for a plug connector which can be used in a balanced transmission system 
and which has a structure taking into account an impedance matching of signal contacts. 

In the related art, a right-angled type plug connector taking in account an impedance matching is 
known, which plug connector is provided with a bracket made of electrically insulating synthetic resin 
covering the substantially right-angled contact elements protruding backward from the housing. 

However, with the plug connector of the related art, since the bracket is provided beneath the contact 
elements, upper sides of the contact elements are completely exposed to the air. Therefore, an 
impedance matching is not sufficiently implemented by changing a material used as the synthetic resin 
of the bracket. 

Therefore, there is a need for a plug connector having substantially right-angled contact elements and 
used for balanced transmission, which plug connector can easily implement an impedance matching. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention to provide a plug connector which can satisfy 
the needs described above. 

It is another and more specific object of the present invention to provide a plug connector which can 
effectively implement an impedance matching between positive signals and negative signals. 

In order to achieve the above object, a plug connector includes: 

an electrically insulating body including a housing and a pair of arms; 

a plurality of pairs of first and second right-angled signal contact elements supported by the housing 
such that the first right-angled signal contact element is arranged above the second right-angled signal 
contact element, each of the right-angled signal contact elements having a substantially right-angled 
contact portion protruding backward from the housing and a leading portion inserted into the housing, 
the contact portion having a horizontal part and a vertical part; 

a plurality of ground contact elements supported by the housing and disposed alternately with the 
plurality of pairs of first and second right-angled signal contact elements, each of the ground contact 
elements provided with two ground terminals; and 

upper and lower electrically insulating brackets assembled to the housing, 

wherein the upper bracket covering the horizontal parts of the plurality of first signal contact elements, 
the lower bracket covering the horizontal parts of the plurality of second signal contact elements, and . 
the lower bracket provided with holes into which the vertical parts of the first and second signal contact 
elements and the ground terminals are inserted. 

In the plug connector described above, an impedance of the first signal contact element and an 
impedance of the second signal contact element can be altered by changing the materials used for the 
upper and lower brackets. Also, since the plurality of first and second signal contact elements and the 
plurality of ground contact elements are alternately disposed, the above-described plug connector has 
a strip-line structure. 

It is still another object of the present invention to provide a strip-line structure for the right-angled 
contact portions. 

In order to achieve the above object, each of the plurality of ground contact elements has an extension 
protruding backward from the housing and a leading portion to be inserted into the housing, the 
extension having a size covering a projection area of the right-angled contact portions of the pair of first 
and second right-angled signal contact elements, the extension having an upper half part and a lower 
half part. 

It is yet another object of the invention to protect the first and second signal contact elements from 
external noise. 

In order to achieve the above object, the plug connector further includes an upper shielding member 
and a lower shielding member, 

the upper shielding member including a substantially L-shaped body part and upper shield terminals, 
the body part including a rectangular horizontal shielding plate part provided on an upper side of the 
housing and a rectangular vertical shielding plate part covering a backside of the upper bracket and a 
backside of the lower bracket, and 
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the lower shielding member including a shield plate part of a rectangular shape and lower shield 
terminals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of the present invention will become more 
apparent from the following description of preferred embodiments in connection with the accompanying 
drawings, in which: 

FIG. 1 is a diagram showing a plug connector of an embodiment of the invention with an exploded view 
of the plug connector; 

FIG. 2 is a diagram showing the plug connector shown in FIG. 1 with a corresponding jack connector; 

FIG. 3 is an exploded view of a plug connector of an embodiment of the invention viewed from the front 
side of the plug connector; 

FIGS. 4A to 4E are a top plan view, a front elevation view, a side view, a bottom view and a rear 
elevation view, respectively, of the plug connector shown in FIG. 1; 

FIG. 5 is a rear elevation view showing the connector shown in FIG. 1 with the upper shielding member 
removed; 

FIG. 6 is a cross-sectional diagram of the plug connector shown in FIG. 1 taken along a line VI-VI; 

FIG. 7 is a cross-sectional diagram of the plug connector shown in FIG. 1 taken along a line VII-VII; 

FIG. 8 is a cross-sectional diagram of the plug connector shown in FIG. 6 taken along a line VIII— VIII; 

FIG. 9 is a cross-sectional diagram of the plug connector shown in FIG. 6 taken along a line IX-IX; 

FIG. 10 is a perspective diagram showing how the upper and lower brackets are incorporated into the 
housing; 

FIG. 11 is an enlarged diagram showing a perspective rear view of the upper bracket and the lower 
bracket; 

FIG. 12 is a diagram showing how an epoxy resin is injected into a cavity; and 

FIG. 13 is a diagrammatic view of a basic structure of the plug connector shown in FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIGS. 1 , 2, 3 and 4A to 4E show a first embodiment of a plug connector 10 for balanced transmission. 
Arrows X1 , X2 show opposite directions parallel to longitudinal sides of a front face of the connector 1 0. 
An arrow Y1 shows a direction perpendicular to and into the plane of the front face of the connector 10. 
An arrow Y2 shows a direction perpendicular to and out of the plane of the front face of the connector 
10. Arrows Z1 , Z2 show opposite directions parallel to lateral sides of a front face of the connector 10, 
the arrow Z1 showing an upward direction and the arrow Z2 showing a downward direction. 

Referring to FIG. 1, the plug connector 10 includes a body 30 provided with first and second right- 
angled plug signal contacts 11-1, 11-2 and right-angled plug ground contacts 12. The body 30 is made 
of synthetic resin. The plug connector 10 also includes upper and lower brackets 40, 50 made of 
synthetic resin and upper and lower shielding members 80, 70. Further, as shown in FIG. 6, a cavity 90 
provided between the upper and lower brackets 40, 50 is filled with epoxy resin 100. 

The first right-angled plug signal contact 11-1 and the second right-angled plug signal contact 11-2 are 
adjacent to each other in a Y-Z plane so as to form a pair of right-angled plug signal contacts 11-1, 11- 
2. The plurality of pairs of first and second right-angled plug signal contacts 11-1,11-2 and the right- 
angled plug ground contacts 12 are alternately disposed in the X1-X2 directions with a pitch p=0.635 
mm. The characteristic impedance of the first and second right-angled plug signal contacts 11-1, 11-2 
is 50 .OMEGA.. Thus, the plug connector 10 is suitable for use in balanced transmission. 

As shown in FIG. 1, the plug connector 10 is connected to a printed -circuit board 200 at a position near 
the edge of the printed-circuit board 200. The vertical parts of the right-angled plug signal contacts 11-1 
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and 11-2 and the right-angled plug ground contacts 12 are inserted into holes provided on the printed- 
circuit board 200 and are soldered to the printed-circuit board 200. 

FIG. 2 is a diagram showing the plug connector 10 with a corresponding jack connector 20. When in 
use, the plug connector 10 is connected to the jack connector 20. The jack connector 20 includes a 
box-shaped housing 21 provided with a plurality of pairs of jack signal contacts 22-1, 22-2 and a 
plurality of jack ground contacts 23 alternately disposed in the X1-X2 directions. The housing 21 is 
made of synthetic resin. Also, the jack connector 20 includes two rectangular shield plates 24, 25 
provided on both sides of the housing 21 in the Z1, Z2 directions. 

The plug connector 10 is assembled in the following order. First, the lower shielding member 70, the 
second right-angled plug signal contacts 11-2 and the first right-angled plug signal contacts 11-1, and 
the right-angled plug ground contacts 12 are inserted into the housing 31 of the body 30. Secondly, the 
upper bracket 40 and the lower bracket 50 are assembled to the housing 31. Thirdly, an epoxy resin 
100 is filled into the cavity 90 shown in FIG. 6. Finally, the upper shielding member 80 is assembled to 
the housing 31. Now, the structure of the plug connector 10 will be described with respect to the above- 
mentioned order of assembly. 

First, as mentioned above, the lower shielding member 70, the second right-angled plug signal contacts 
11-2 and the first right-angled plug signal contacts 11-1, and the right-angled plug ground contacts 12 
are inserted into the housing 31 of the body 30. 

The body 30 is made of liquid crystal polymer and has an electrically insulating characteristic. Referring 
to FIG. 1, the body 30 includes a box-shaped housing 31 and arms 32, 33 provided on the housing 31. 
The arms 32, 33 are provided on the X1, X2 direction sides of the housing 31 and extend in the Y1 
direction. Referring to FIG. 5, recessed guide parts 34, 35 and raised guide parts 36, 37 are provided 
on opposing inner sides of the arms 32, 33 and extend in the Y1 direction. The housing 31 is provided 
with signal contact slits 31a and ground contact slits 31b alternately disposed in the X1-X2 directions. 
Also, the housing 31 is provided with an upper shield plate slit 31c on the Z1 side and a lower shield 
plate slit 31 d on the Z2 side. 

As shown in FIG. 1 , the lower shielding member 70 includes a shield plate part 71 of a rectangular 
shape and lower shield terminals 72 formed at the Y1 end and extending vertically downward in the Z2 
direction. 

The lower shielding member 70 is assembled to the housing 31 from the backside (Y1 side) of the 
housing 31 in the Y2 direction. As shown in FIGS. 6 and 7, the shield plate part 71 is inserted into the 
lower shield plate slit 31 d of the housing 31. 

The first right-angled plug signal contacts 11-1 and the second right-angled plug signal contacts 11-2 
are inserted into the housing 31 from the backside (Y1) of the housing 31 in the Y2 direction. The first 
right-angled plug signal contacts 11-1 are arranged at positions above the second right-angled plug 
signal contacts 11-2. Also, the first and second right-angled plug signal contacts 11-1, 1 1-2 are 
arranged in the same Y-Z plane. 

Referring to FIG. 2, the first and second right-angled plug signals contacts 11-1, 11-2 will be described 
in detail. 

Each of the plug signal contacts has a substantially right-angled contact portion 11 -1a, 11 -1b protruding 
backward (in the Y1 direction) from the housing 31 and a leading portion 11-1d, 11-2e to be inserted 
into the housing. The right-angled contact portion 1 1-1 a has a horizontal part 1 1-1b extending in the Y2 
direction and a vertical part 11 -1c extending in the Z2 direction. The right-angled contact portion 11-2a 
has a horizontal part 11 -2b extending in the Y2 direction, a vertical part 11 -2c extending in the Z2 
direction, and a length adjusting part 11-2d provided on the horizontal part 11-2b. The length adjusting 
part 11-2d has a cranked shape extending downward in the Z2 direction. The length adjusting part 11- 
2d is provided so that the length of the first right-angled plug signal contact 11-1 from an end A1 to an 
end B1 and the length of the second right-angled plug signal contact 11-2 from an end A2 to an end B2 
are equal. 

The ground contact 12 has a plate-like shape and is inserted into the housing 31 from the backside in 
the Y2 direction. The ground contact 12 is provided with a plate-like extension 12a protruding in the Y1 
direction and two ground terminals 12b, 12c extending downward from the extension 12a in the Z2 
direction. The extension 12a may be further divided into an upper half part 12a1 and a lower half part 
12a2. 



file://C:¥My%20Documents¥espacenet¥JP2000068006.html 



2002/03/20 



5/9 ^-s; 



The ground contact 12 has a size covering a projection area of the pair of first and second right-angled 
plug signal contacts 11-1, 11-2 in the X1 direction. The extension 12a has a size covering a projection 
area of the right-angled contact portions 11 -1a, 11 -1b in the X1 direction. The above-described 
elements are arranged such that from the Y2 direction to the Y1 direction, there are provided the 
ground terminal 12b, the vertical part 1 1-2c of the second contact 11-2, the vertical part 1 1-1 c of the 
first contact 11-1, and the ground terminal 12c (see FIGS. AC and AD). 

Secondly, the upper bracket 40 and the lower bracket 50 are assembled to the housing 31. The upper- 
bracket 40 will be described with reference to FIGS. 5, 10 and 11. The upper bracket 40 is made of 
liquid crystal polymer and has an electrically insulating characteristic. The upper bracket 40 is provided 
with a plurality of upper-bracket signal contact grooves 41 extending in Y1-Y2 directions and 
corresponding to the horizontal parts 11 -1b of the first right-angled plug signal contacts 11-1, a plurality 
of upper-bracket ground contact grooves 42 extending in Y1-Y2 directions and corresponding to the 
upper half parts 12a1 of the extensions 12a, and rails 43, 44 provided at either one ofX1, X2 ends. The 
upper-bracket signal contact grooves 41 and the upper-bracket ground contact grooves 42 are 
alternately arranged. Partition walls 45 are provided between the upper-bracket signal contact grooves 
41 and the upper-bracket ground contact grooves 42. The upper-bracket signal contact grooves 41 and 
the upper-bracket ground contact grooves 42 terminate at the Y2 end of the upper bracket 40. 

FIG. 10 is a diagram showing how the upper and lower brackets 40, 50 are assembled to the housing 
31 . The upper bracket 40 is slid into the housing 31 in the direction shown by an arrow A with the 
upper-bracket signal contact grooves 41 fitted with the horizontal parts 11 -1b of the first right-angled 
plug signal contacts 11-1 and the upper-bracket ground contact grooves 42 fitted with the extension 
12a of the right-angled plug ground contacts 12. As shown in FIGS. 8 and 9, the rails 43, 44 are tightly 
fitted into the recessed guide parts 34, 35. 

As shown in FIGS. 6, 8 and 9, the upper-bracket signal contact groove 41 is fitted with the horizontal 
part 1 1-1 b of the first right-angled plug signal contact 11-1. That is to say, the upper-bracket signal 
contact groove 41 substantially covers the upper surface and both side surfaces of the horizontal part 
11 -1b of the first right-angled plug signal contact 11-1. As shown in FIGS. 7, 8, and 9, the upper- 
bracket ground contact groove 42 covers the upper half part 12a of the extension 12a of the ground 
contact 12. 

Referring to FIGS. 5, 10 and 1 1 , the lower bracket 50 will be described. The lower bracket 50 is made 
of liquid crystal polymer and has an electrically insulating characteristic. The lower bracket 50 is 
provided with a plurality of lower-bracket signal contact grooves 51 extending in the Y1-Y2 directions 
and corresponding to the horizontal part 11 -2b of the second contact 11-2, a plurality of lower-bracket 
ground contact grooves 52 extending in the Y1-Y2 directions and corresponding to the lower half part 
12a2 of the extension 12a and rails 53, 54 provided at both X1, X2 ends. The lower-bracket signal 
contact grooves 51 and the grooves 52 are alternately arranged. Partition walls 55 are provided 
between the lower-bracket signal contact grooves 51 and the grooves 52. 

As shown in FIG. 6, the lower-bracket signal contact groove 51 has a pit 56 and holes 57 and 58. The 
pit 56 corresponds to the length adjusting part 11-2d. The holes 57 and 58 correspond to the vertical 
parts 11 -1c, 11 -2c of the first and second right-angled plug signal contacts 11-1, 11-2, respectively. 

As shown in FIG. 7, the lower-bracket signal contact groove 52 has holes 59 and 60. The holes 59 and 
60 correspond to the ground terminals 12b, 12c of the ground contact 12, respectively. The lower- 
bracket signal contact grooves 51 and the grooves 52 terminate at the Y2 end of the lower bracket 50. 
As shown in FIG. 1 1, the Y1 end of the lower-bracket signal contact groove 51 is provided with a 
synthetic resin injection groove 61, which extends to the Y1 end of the lower bracket 50. 

Again referring to FIG. 10, the lower bracket 50 is slid into the housing 31 in the direction shown by an 
arrow B with the holes 57, 58, 59 and 60 fitted with the vertical parts 1 1-1c, 1 1-2c of the first and 
second right-angled plug signal contacts 11-1, 11-2 and the ground terminals 12b, 12c, respectively. As 
shown in FIGS. 8 and 9, the rails 53, 54 are tightly fitted between the arms 32, 33 until the rails 53, 54 
abut the raised guide parts 36, 37. Thus, the lower bracket 50 is fitted such that its upper surface abuts 
the lower surface of the upper bracket 40. 

As shown in FIGS. 6, 8 and 9, the lower-bracket signal contact groove 51 is fitted with the horizontal 
part 1 1-2b of the second right-angled plug signal contact 11-2. That is to say, the lower-bracket signal 
contact groove 51 substantially covers the upper surface and both side surfaces of the horizontal part 
11 -2b of the second signal right-angled plug signal contact 11-2. As shown in FIGS. 7, 8, and 9, the 
lower-bracket signal contact groove 52 covers the lower half part 12a2 of the extension 12a of the 
ground contact 12. The length adjusting part 11-2d is accommodated in a pit 56. Also, the vertical parts 
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11-1c, 11-2c of the first and second right-angled plug signal contacts 11-1, 11-2 and the ground 
terminals 12b, 12c penetrate the holes 57, 58, 59 and 60, respectively, and protrudes from the lower 
surface of the lower bracket 50 in the direction Z2. 

As shown in FIG. 9, the lower-bracket signal contact grooves 51 and the upper-bracket signal contact 
grooves 41 are provided so as to be opposing each other. Thus, the cavity 90 is formed between the 
horizontal parts 11 -1b, 11 -2b of the first and second right-angled plug signal contacts 11-1, 11-2. As 
shown in FIG. 6, the Y1 end of the cavity 90 is closed by the back surface of the housing 21. The cavity 
90 is filled with the epoxy resin 100. 

Referring to FIGS. 5 and 6, it can be seen that the upper surface of the lower bracket 50 abuts the 
lower surface of the upper bracket 40. Thus, at the backside of the plug connector 10, synthetic resin 
injection inlets 62 are formed by the synthetic resin injection grooves 61 and the lower surface of the 
upper bracket 40. Also, a synthetic resin injection channel 63 extends from a respective one of the 
synthetic resin injection inlets 62. The synthetic resin injection inlet 62 and the synthetic resin injection 
channel 63 are provided for each one of the plurality of pairs of right-angled plug signal contacts 11-1, 

In FIG. 6, it may be seen that the top part of the vertical part 1 1-1 c of the first right-angled plug signal 
contact 11-1 traverses the synthetic resin injection channel 63 in the Z1-Z2 directions. However, as 
shown in FIG. 11, a width W1 of the synthetic resin injection groove 61 (or of the synthetic resin 
injection channel 63) is larger than a width W2 of the vertical part 1 1-1 c of the first right-angled plug 
signal contact 11-1. Thus, a gap 64 is formed on both sides of the vertical part 11 -c of the first right- 
angled plug signal contact 11-1. Therefore, the epoxy resin is injected through injection channels also 
at positions where the vertical parts 1 1-1c are provided. 

Thirdly, the epoxy resin is filled into the cavity 90 shown in FIG. 6. FIG. 12 is a diagram showing how 
the epoxy resin is injected into the cavity 90. The epoxy resin is injected after the upper bracket 40 and 
the lower bracket 50 are assembled. As shown in FIG. 12, the body 30 is held such that the synthetic 
resin injection inlets 62 are facing vertically upward. Then, the epoxy resin is injected into each 
synthetic resin injection inlet 62 using a dispenser (not shown). The injected epoxy resin will flow down 
in the synthetic resin injection channel 63 due to the gravity in the direction shown by arrows 65. The 
epoxy resin then passes through the gap 64, flows into the cavity 90 and is filled in the cavity 90. 

The epoxy resin filled in the cavity 90 adheres the lower surface of the horizontal part 1 1 -1 b of the first 
right-angled plug signal contact 11-1 and the upper surface of the horizontal part 11 -2b of the second 
right-angled plug signal contact 11-2. 

Finally, the upper shielding member 80 is assembled to the housing 31 . As shown in FIGS. 1 and 2, the 
upper shielding member 80 has a substantially L-shaped body part 81 and upper shield terminals 82. 
The body part 81 has a rectangular horizontal shielding plate part 81a and a rectangular vertical 
shielding plate part 81b. Also, the horizontal shielding plate part 81a may be divided into a front half 
part 81a-1 and a rear half part 81a-2. 

As shown in FIGS. 1 and 3, the upper shielding member 80 is assembled to the housing from the 
backside in the Y1 direction. Referring to FIGS. 6 and 7, the front half part 81a-1 is inserted into the 
upper shield plate slit 31c of the housing 31 and the rear half part 81a-1 covers the upper surface of the 
upper bracket 40. The vertical shielding plate part 81a covers the back surfaces of the upper bracket 40 
and the lower bracket 50 and also the synthetic resin injection inlet 62. 

The plug connector 10 has characteristics and effects as follows. First, it is easy to implement an 
impedance matching between the first right-angled plug signal contact 11-1 and the second right- 
angled plug signal contact 11-2. Secondly, it is possible to reduce an occurrence of a skew between the 
signal transmitted by a balanced transmission through the first right-angled plug signal contact 11-1 and 
the second right-angled plug signal contact 11-2. Thirdly, the plug connector 10 has a strip-line 
structure. Fourthly, the plug connector 10 is provided with a virtual ground plane. Finally, the plug 
connector 10 is provided with an external shield. These characteristics and effects will be described in 
detail in the following description. 

First, an impedance matching between the first right-angled plug signal contact 11-1 and the second 
right-angled plug signal contact 11-2 is described. As shown in FIGS. 6 to 9, the substantially right- 
angled first and second contact portions 1 1 -1 a, 11 -2a of the first and second right-angled plug signal 
contacts 11-1, 11-2 are covered by the upper and lower brackets 40, 50 made of liquid crystal polymer 
and the epoxy resin 100. Thus, the first and second contact portions 11-1a, 11-2a have a minimum 
area exposed to the air. Then, it is possible to alter the impedance of the first and second right-angled 



file://C:¥My%20Documents¥espacenet¥JP2000068006.html 



2002/03/20 



7/9 ^-i? 



plug signal contacts 11-1, 11-2 by changing the materials used for the upper and lower brackets 40, 50 
and for the epoxy resin 100 with materials of different permittivities. Thus, an impedance matching 
between the first and second right-angled plug signal contacts 11-1 and 1 1-2 is possible. 

Also, even in case where the cavity 90 is not filled with the epoxy resin 100 so that the cavity 90 is filled 
with air, an impedance matching between the first and second right-angled plug signal contacts 11-1 
and 1 1-2 is possible by changing the materials used for the upper and lower brackets 40 and 50. 
However, in this case, since there will be some portions along the first and second right-angled plug 
signal contacts 11-1 and 11-2 where it is not possible to change the permittivities, the range of the 
impedance will be narrower than in the case where the cavity 90 is filled with the epoxy resin 100. 
Therefore, it is easier to implement impedance matching when the cavity 90 is filled with the epoxy 
resin 100. 

In the present embodiment, the upper and lower brackets 40, 50 are made of liquid crystal polymer 
having a permittivity of approximately 3 and the epoxy resin 100. Also, the first and second right-angled 
plug signal contacts 11-1, 1 1-2 are adjusted so as to have a characteristic impedance of 50 .OMEGA.. 

Secondly, it is possible to reduce an occurrence of a skew between the signal transmitted by a 
balanced transmission through the first right-angled plug signal contact 11-1 and the second right- 
angled plug signal contact 11-2. Referring to FIG. 2, since the length adjusting part 11-2d is provided, 
the length of the first right-angled plug signal contact 11-1 from the end A1 to the end B1 and the length 
of the second right-angled plug signal contact 11-2 from the end A2 to the end B2 are equal. Here, the 
plug connector 10 is used for balanced transmission such that positive signals (+) are transmitted 
through the first right-angled plug signal contacts 11-1 and the negative signals (-), which are equal and 
opposite to the positive signals, are transmitted through the second right-angled plug signal contacts 
11-2. In this case there will be no time difference (skew) between the positive signals (+) and the 
negative signals (-). Therefore, the plug connector 10 can transmit high-speed signals of over 10 
Gbit/secwith high reliability. 

Also, since the length adjusting parts 1 1-2d are provided, an adjustment at the printed-circuit board 200 
whereon the plug connector 10 is mounted is not required. In other words, it is not necessary to adjust 
the length by bending the wiring patterns of the printed-circuit board 200 connected to the second right- 
angled plug signal contacts 11-2. 

Thirdly, the plug connector 10 has a strip-line structure. As shown in FIG. 13, the ground contact 12 is 
provided between the neighboring pairs of the first and second right-angled plug signal contacts 11-1, 
11-2. This shows that the plug connector 10 has a strip-line structure. Since the extension 12a has a 
size covering the projection area of the first and second contact portions 11 -1a, 11 -1b in the X1 
direction, the strip-line structure is also formed for the first and second contact portions 11-1a, 11-2a. 
Therefore, it is possible to effectively reduce crosstalk between signals transmitted through the 
neighboring pairs of first and second right-angled plug signal contacts 11-1, 11-2. 

Fourthly, the plug connector 10 is provided with a virtual ground plane. Referring to FIG. 13, during 
transmission, a virtual ground plane 110 is formed between the first and second right-angled plug signal 
contacts 11-1 and 1 1-2 of each pair of right-angled plug signal contacts 11-1, 11-2. Therefore, it is 
possible to effectively reduce crosstalk between the positive signals (+) transmitted through the first 
right-angled plug signal contacts 11-1 and the negative signals (-) transmitted through the second right- 
angled plug signal contacts. 

Finally, the plug connector 10 is provided with an external shield. Referring to FIG. 6, the front half part 
81a-1 of the horizontal shield plate part 81a and the shield plate part 71 inserted in the housing 31 
shield the portions of the first and second right-angled plug signal contacts 11-1, 11-2, which portions 
do not extend out at the backside of the housing 31. Also, the horizontal shielding plate part 81a and 
the vertical shielding plate part 81b of the upper shielding member 80 shield the substantially right- 
angled first and second contact portions 11 -1a and 11 -2a. Therefore, it is possible to effectively reduce 
the possibility that the positive signals (+) and the negative signals (-) transmitted through the first and 
second right-angled plug signal contacts 11-1, 11-2 in a balanced manner are affected by external 
electromagnetic waves. 

Also, the body 30, the upper bracket 40 and the lower bracket 50 need not be made of resin, and may 
be made of other electrically insulating materials. The epoxy resin 100 may also be made of other 
electrically insulating materials. 

Further, the present invention is not limited to these embodiments, but variations and modifications may 
be made without departing from the scope of the present invention. 



file://C:¥My%20Documents¥espacenet¥JP2000068006.html 



2002/03/20 



8/9 ^-v 



The present application is based on Japanese priority application No.10-234707 filed on Aug. 20, 1998, 
the entire contents of which are hereby incorporated by reference. 

Data supplied from the esp@cenet database - 12 

Claims 

What is claimed is: 

1. A plug connector comprising: 

an electrically insulating body including a housing and a pair of arms; 

a plurality of pairs of first right-angled signal contact elements and second right-angled signal contact 
elements, which pairs are supported by the housing such that the first right-angled signal contact 
elements are arranged above the second right-angled signal contact elements, each of said plurality of 
pairs of first right-analed signal contact elements and second right-angled signal contact elements 
having a substantially right-angled contact portion protruding backward from said housing and a leading 
portion inserted into the housing, said contact portion having a horizontal part and a vertical part; 
a plurality of ground contact elements supported by said housing and disposed alternately with said 
plurality of pairs of first right-angled signal contact elements and second right-angled signal contact 
elements, each of said ground contact elements provided with two ground terminals; and 
upper and lower electrically insulating brackets assembled to said housing, 

wherein said upper bracket covers said horizontal parts of the first right-angled signal contact elements, 
said lower bracket covers said horizontal parts of the second right-angled signal contact elements, and 
said lower bracket being provided with holes into which said vertical parts of said plurality of pairs of 
first right-angled signal contact elements and second second right-angled signal contact elements and 
said ground terminals are inserted, 

wherein said upper bracket is provided with a plurality of upper-bracket signal contact grooves at a 
lower surface, each of said upper-bracket signal contact grooves having a shape corresponding to the 
horizontal part of said first signal contact element, and 

said lower bracket is provided with a plurality of lower-bracket signal contact grooves at an upper 
surface, each of said lower-bracket signal contact grooves having a shape corresponding to the 
horizontal part of said second signal contact element, 

each of said upper-bracket signal contact grooves having the horizontal part of said first right-angled 
signal contact element disposed therein, and each of said lower-bracket signal contact grooves having 
the horizontal part of said second right-angled signal contact element disposed therein. 

2. The plug connector as claimed in claim 1, 

further comprising a cavity formed between the upper bracket and the lower bracket assembled to said 
housing, and between the horizontal part of said first right-angled signal contact element and the 
horizontal part of said second right-angled signal contact element, said cavity being filled with an 
electrically insulating material. 

3. The plug connector as claimed in claim 1, 

wherein said upper bracket is provided with a plurality of upper-bracket signal contact grooves on its 
lower surface, each of said upper-bracket signal contact grooves having a shape corresponding to the 
horizontal part of said first right-angled signal contact element, 

said lower bracket is provided with a plurality of lower-bracket signal contact grooves on its upper 
surface, each of said lower-bracket signal contact grooves having a shape corresponding to the 
horizontal part of said second right-angled signal contact element, 

each of said upper-bracket signal contact grooves having the horizontal part of said first right-angled 
signal contact element disposed therein, and each of said lower-bracket signal contact groove having 
the horizontal part of said second right-angled signal contact element disposed therein; 
said plug connector further comprising a cavity formed between the upper bracket and the lower 
bracket assembled to said housing, and between the horizontal part of said first right-angled signal 
contact element and the horizont element, said cavity being filled with an electrically insulating material. 

4. The plug connector as claimed in claim 1, 

wherein the horizontal part of said second right-angled signal contact element is provided with a length 
adjusting part having a cranked shape. 

5. The plug connector as claimed in claim 1, 

wherein each of said plurality of ground contact elements has an extension protruding backward from 
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said housing and a leading portion to be inserted into the housing, said extension having a size 
covering a projection area of the right-angled contact portions of the pair of first right-angled signal 
contact elements and second right-angled signal contact elements, said extension having an upper half 
part and a lower half part. 

6. The plug connector as claimed in claim 5, 

wherein said upper bracket is provided with a plurality of upper-bracket ground contact grooves on its 
lower surface, each of said upper-bracket ground contact grooves having a shape corresponding to the 
upper half part of said extension of said ground contact element, 

said lower bracket is provided with a plurality of lower-bracket ground contact grooves on its upper 
surface, each of said lower-bracket ground contact grooves having a shape corresponding to the lower 
half part of said extension of said ground contact element, 

each of said upper-bracket ground contact grooves having the upper half part of said extension of said 
ground contact element disposed therein, and each of said lower-bracket ground contact grooves 
having the lower half part of said extension of said ground contact element disposed therein. 

7. The plug connector as claimed in claim 1, 

further comprising an upper shielding member and a lower shielding member, 
said upper shielding member including an L-shaped body part and upper shield terminals, said body 
part including a rectangular horizontal shielding plate part provided on an upper side of the housing and 
a rectangular vertical shielding plate part covering a backside of said upper bracket and a backside of 
said lower bracket, and said lower shielding member including a shield plate part of a rectangular 
shape and lower shield terminals. 
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